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ABSTRACT

The purpose of this study was to assess nutrition
knowledge during early and late postpartum in a sam-
ple of low-income and minority women, and to deter-
mine if that knowledge had any relationship to weight
retention at 1l-year postpartum. A questionnaire was
developed and validated in a sample of 151 low-income
new mothers. This instrument was then administered
to a separate sample of mothers (n=140) of similar
demographics to assess nutrition knowledge at 0 to 1
days and 12 months postpartum. In addition, a survey
of nutrition information sources was administered at
both time points. Nutrition knowledge was compared
with 12-month postpartum weight retention and demo-
graphic variables. Women who retained less than 5% of
weight gained during pregnancy had greater knowl-
edge of nutrition at 0 months (53% vs 49%, P<0.05) and
12 months (55% vs 51%, P<0.05) than those who re-
tained 5% or more of weight gained during pregnancy.
Whites had higher nutrition knowledge scores than
non-Hispanic blacks and Hispanics. Women who lac-
tated 6 months or more had more knowledge than those
who lactated less than 6 months. Higher knowledge
test scores were observed among women who used the
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Internet and books/magazines as their source for infor-
mation. These results indicate that assessment of nu-
trition knowledge in early postpartum can identify
women at risk for significant weight retention.

J Am Diet Assoc. 2007;107:1801-1806.

weight (66%) (body mass index [BMI; calculated as

kg/m?]1=25 to 30) or obese (32%) (BMI =30) (1,2). In
general, the incidence of obesity is greater in women than
men (34% vs 30%), and increased risk is associated with
low socioeconomic, minority status (2-4), and being of
childbearing age (2,3,5). In some women, weight retained
from pregnancy seems to contribute to overweight/obesity
later in life (6-9) and this may have adverse long-term
health effects (10-12).

Why some women retain weight gained from pregnancy
is not fully understood. Factors such as excessive gesta-
tional weight gain (13-15), depression (16,17), high en-
ergy intake (17), lactation status (6,18,19), maternal in-
sulin concentrations during pregnancy (20) and age (21)
influence postpartum weight retention. However, the im-
pact of nutrition knowledge on weight status is unclear.

A positive relationship with nutrition knowledge and
weight loss was observed by Klohe-Lehman and col-
leagues (22) in non-postpartum overweight/obese low-
income women with young children. Participants who
lost more weight had greater nutrition knowledge at
the beginning and end of an 8-week weight-loss inter-
vention. Domel and colleagues reported similar find-
ings in non-Hispanic blacks (23) and Hispanics (24)
after an 11-week nutrition education and behavioral
modification pilot program.

The association of nutrition knowledge with weight
reduction also has been seen in 60 obese adults who
participated in a 12-week program emphasizing diet, nu-
trition counseling, and physical activity (25). In addition,
Menza and colleagues (26) observed a relationship be-
tween increased nutrition knowledge and more weight
loss in 20 overweight and obese patients on a 1-year
weight control program of nutrition and exercise.

In two separate behavioral intervention studies, weight
loss at 12 months (27) to 18 months (28) was increased in
well-educated white women as compared with control sub-
jects. Although nutrition knowledge was not measured in
either study, this suggests that nutrition education deliv-
ered during postpartum may promote weight loss.

I n the United States, the majority of adults are over-
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The purpose of this study was to assess nutrition
knowledge in low-socioeconomic status women in early
and late postpartum and to discern its influence on
weight retention at 1 year postpartum.

METHODS

A test of general nutrition knowledge was developed and
validated in 151 low-income women at day 1 after child-
birth. Procedures for test development were adapted from
Parmenter and Wardle (29). The 50 multiple-choice and
true/false questions were derived from the media and
literature topics related to nutrient content of foods, diet/
disease relationships, and dietary recommendations. Test
items were reviewed by a panel of nutrition and health
professionals to establish face validity. The revised in-
strument was pilot-tested in low-income new mothers.
Item exclusion criteria were: 20% or less correct response
rate, 80% or more correct response rate, item-to-total
correlation of 0.2 or less, and a Cronbach o>.7 (29).
Twenty-five test items were discarded based on this cri-
teria and the reformatted test was reviewed for content
validity.

Discriminate validity was established by administering
the test to nutrition graduate students and registered
dietitians (n=17) and comparing scores to 125 under-
graduates. Validity was confirmed, as the graduate stu-
dents/dietitians scored higher (94.9% vs 56.1%, P<<0.001).
Test-retest reliability was done in 100 undergraduate
students measured repeatedly at 2 weeks apart; Pear-
son’s correlation coefficient (r)=0.79. An exploratory fac-
tor analysis to determine any latent constructs found no
discernable loadings, supporting the concept that the in-
strument measured general nutrition knowledge. Inter-
nal consistency reliability (Cronbach «=.89) was more
than the established acceptable level of 0.7 (30,31). Tests
were scored by calculating the percentage of correct
responses.

The knowledge test and a brief survey that identified
sources of nutrition information used by participants
were administered to 140 women days 0 to 1 after child-
birth and at 12 months postpartum. In addition, a demo-
graphics questionnaire (age, parity, education level, eth-
nicity, marital status) was completed at days 0 to 1
postpartum. Subjects visited a clinic at 1.5, 6, and 12
months postpartum and were measured for body weight
to the nearest 0.1 kilogram (kg) at 1.5, 6, and 12 months
using a calibrated digital scale (Model No. HS100, Fair-
banks Scales, Kansas City, MO). Prepregnancy weight
was self-reported, and gestational weight gain was ob-
tained from hospital records. Height was recorded at 1.5
months using a stadiometer (Perspective Enterprises,
Portage, MI). Lactation status was assessed at 1.5, 6, and
12 months postpartum. Postpartum weight retention was
calculated as (w —~wy/w,) X100, where w, represents post-
partum weight (at 1.5, 3, 6, and 12 months) and w,
represents prepregnancy weight.

Descriptive statistics were computed for demographic
and weight variables, nutrition knowledge total scores,
and individual test items. The y? statistic detected differ-
ences in distributions of demographic, lactation, and
weight groups. The paired-samples ¢ test determined dif-
ferences between baseline and 12-month nutrition knowl-
edge. The McNemar’s test identified changes in dichoto-
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mously coded variables. A multivariate analysis of
variance examined changes in knowledge over time, fol-
lowed by univariate analyses of covariance on 12-month
nutrition knowledge. Covariates, such as age, parity, lac-
tation status, and education were adjusted for preexisting
differences among variables.

All forms were checked for completeness, accuracy, and
correct entry. Each participant was informed about the
nature of the study and signed a consent form approved
by the Institutional Review Board at The University of
Texas at Austin.

RESULTS

The age of test subjects was 22.5+0.33 (mean=*standard
error of the mean) years with a range of 18 to 35. Subjects
were 40.7% Hispanic, 30.7% non-Hispanic black, and
28.6% white; women had a parity of 1 to 2. Less than half
were high school graduates; more than 60% were not
married or living with a partner, and 62.1% lactated for 0
to 1.5 months. All subjects were eligible for the Special
Supplemental Nutrition Program for Women, Infants,
and Children (WIC).

Prepregnancy BMI was 25.8+0.49 (range 16.4 to 45.2).
At childbirth, mean BMI was 30.4+0.5 (20.7 to 48.5),
which decreased at 1.5 months postpartum to 28.2+0.5
(18.9 to 46.9, P<<0.001). The 12-month BMI was 28.3+0.6
(17.7 to 47.6), which represents a mean weight increase of
+6.5+0.7 kg (range —14.0 to 42.4 kg) and an increase of
+9.8% from prepregnancy weight (P<<0.001). Nearly two
thirds (n=88) of subjects weighed 5% or more than their
prepregnancy weight (mean weight gain=11.0+0.7 kg,
range 2.9 to 25.8 kg). Subjects of this subgroup tended to
be younger (43.2% between 18 to 20 years) and less edu-
cated (40.9% with no/partial high school) (P<0.05) than
those who were less than 5% over their prepregnancy
weight at 1 year (mean weight loss of —1.5+0.6 kg, range
—14.0 to 3.5 kg). Less than one fifth lactated for 6 months
or more after childbirth.

On day 1 following childbirth, the mean knowledge score
for the test sample was 53.1%+0.9% (24.0% to 76.0%) and
did not change significantly at 12 months postpartum
(54.8%+1.0%, 28.0% to 84.0%). Selected individual items
that changed significantly are listed in the Table. Subjects
who lactated 0 to 1.5 months postpartum had lower 12-
month knowledge scores than the other lactation groups
(P<0.05), controlling for other covariates (Figure 1). Whites
had higher knowledge scores than both non-Hispanic blacks
and Hispanics (P<0.001) (Figure 1). However, using base-
line scores as a covariate negated the difference at 12
months. Younger mothers had lower scores (52.6%*1.2%)
than the older mothers (57.3%*1.5%) at 12 months only
(P<0.05). Education had a positive influence on knowledge,
as the most educated group had higher scores than the
others (P<0.01).

The most common source of nutrition information re-
ported on day 1 after childbirth was a physician (55.7%),
followed by books/magazines (55.0%), family (45.7%),
friends (36.4%), and television (22.9%). Sources used least
were food labels (15.0%) and the Internet (14.3%). At 1 year,
use of all the various nutrition information sources had
decreased, with books/magazines becoming the most prev-
alent information source (40.0%, P<0.001), followed by fam-



Table. Sample nutrition knowledge test items and responses of low-income and minority women at 0 and 12 months postpartum (n=140)
% Correct Responses
Postpartum Postpartum
Test item? month 0 month 12
Which food contains the greatest amount of fiber per cup?
a. Brownies 4.3 0.0
b. Corn flakes 40.0 40.7
c. Iceberg lettuce 5.0 2.9
d. Kidney beans 3741 44,3
e. Pasta 13.6 12.1
Which of the following has the least amount of high-quality protein?
a. Comn 379 54.3***
b. Egg 7.9 79
c. Milk 9.3 79
d. Tofu 34.3 221
e. Wheat 10.7 7.9
Which of the following foods has the highest amount of fat?
a. Bagel 71 6.4
b. Blueberry muffin 30.7 39.3*
c. Saltines 10.0 8.6
d. Pretzels 12.9 7.1
e. All the same 39.3 38.6
Not enough in the diet has been linked to birth defects involving
the brain and spine (spina bifida).
a. Calcium 14.3 10.7
b. Folic acid 54.3 60.7**
c. Iron 23.6 22.9
d. Vitamin A 4.3 2.9
e. Vitamin C 3.6 2.9
Phytochemicals can be found in which of the following?
a. Dairy products 71 3.8
b. Eggs 57 5.8
¢. Fruits and vegetables 27.1 42.3*
d. Meats 9.3 11.5
e. All of the above 50.7 36.5
A pregnant woman requires more calories than a woman who is breastfeeding.
False 87.9 72.9*
True 121 27.1
Watermelon is an excellent source of vitamin C.
False 20.7 32.1*
True 79.3 67.9
aCorrect responses are italicized.
*Percent correct responses different from 0 months postpartum P<<0.05.
**Percent correct responses different from 0 months postpartum P<0.01.
***Percent correct responses different from 0 months postpartum P<0.001.

ily (32.9%, P<0.001) and friends (29.3%, P<0.001). At all
time points, the more educated women (40%) used the In-
ternet as a source of nutrition information (vs 35% no/
partial high school, 25% high school graduates, P<0.05).
Women who lactated 0 to 1.5 months postpartum (44%)
were less likely to obtain nutrition information from a phy-
sician compared with those who lactated for 1.5 to 6 months
or 6 months or more (78%, and 73%, respectively, P<<0.01).
This was also true for the use of books and magazines (45%,
70%, and 73%, respectively, P<<0.01). Women who lactated
6 months or more (31%) used food labels more often than
those who lactated for 0 to 1.5 months (10%) or 1.5 to 6
months (15%, P<0.05).

Women who had less than 5% weight retention (com-
pared with prepregnancy weight) during the first post-
partum year had greater nutrition knowledge at 0 and 12
months (Figure 1). Controlling for demographic and lac-
tation variables had no effect. However, entering baseline
scores as a covariate did reduce statistical significance at
12 months (56.4+1.2 vs 54.0+1.0, P<0.10). At 0 months,
those with smaller weight retentions were more cogni-
zant of the relative amounts of fiber in foods (44% vs 25%,
P<0.05), and energy values of “low-fat” vs “regular” food
items (85% vs 65%, P<0.05). At 1 year, these women also
knew more about the relative protein (69% vs 46%,
P<0.01) and energy contents of foods (73.1% vs 48.9%,
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Figure 1. Nutrition knowledge scores of low-income and minority women at 0 and 12 months postpartum as compared by lactation duration (up
through first postpartum year), ethnicity, and amount of weight retained from prepregnancy to 1 year postpartum. 2> ®“Within lactation groups, bars
with different superscripts are significantly different (P<<0.05). ®Within ethnic groups, significantly different than non-Hispanic black and Hispanic
at 0© and 12 months postpartum (P<<0.001). S"Within weight retention groups, significantly different than =5% weight retention group at 0@

and 12 months postpartum (P<0.05).

= 65
)
° Months
2 tpartum
3 60 - * . postp:
E mo
~ o12
:é 55
&
=
z
50
& ¢ N & & & >
& P Q{v > D oy &
\&0 F O & 8@\6‘ o° <

Q)O
Nutrition information source
Figure 2. Nutrition knowledge scores of low-income and minority
women as compared by use of primary nutrition information sources at
0 and 12 months postpartum. Adjusted for demographic variables.
*Within nutrition information source categories, significantly different
than 0 months postpartum (P<<0.05).

P<0.05), and the relationship of a folic acid deficiency to
spina bifida (73% vs 53%, P<0.05).

Nutrition knowledge did not vary according to sources
of nutrition information initially (Figure 2). At 1 year,
only those who relied on family and TV as information
sources had significant increased knowledge (53.5+0.8 vs
58.2*x1.2, and 54.2*0.8 vs 58.1+x1.7, respectively,
P<0.05). Greater knowledge was seen in those who relied
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on books and magazines (57.6+1.4 vs 53.4+1.0), nutri-
tion labels (59.9+2.3 vs 54.2+0.9), the Internet (60.5+2.8
vs 54.3+0.9), family (58.2+1.5 vs 53.5+1.0), and a nurse
(58.7+1.8 vs 53.9+1.0), compared with those who did not
use these sources (P<0.05).

DISCUSSION

These results indicate that women who had a better
understanding of nutrition retained less weight at 1
year postpartum than those who had lower scores on a
nutrition knowledge test. To our knowledge, we are
unaware of any other noninterventional studies, such
as this one, that compared postpartum weight status to
measured nutrition knowledge. However, one interven-
tion study of postpartum weight retention supports our
finding (28). Leermaker and colleagues found that pre-
dominantly white (97%) subjects who received instruc-
tions to reduce fat/energy intake and increase physical
activity lost more postpartum weight than control sub-
jects at 6 to 18 months after childbirth (7.8 kg vs 4.9 kg,
P<0.05, respectively). Nutrition knowledge, however,
was not measured.

In a recent study of low-income, non-postpartum
women, Klohe-Lehman and colleagues (22) found an in-
verse relationship between measured nutrition knowl-
edge and weight status after an 8-week intervention.
Subjects who lost weight (=2.27 kg) had higher pre- and
post-test knowledge scores than those who did not lose or
gained weight (60% vs 54%, and 72% vs 66%, respec-



tively, P<0.05). Similar weight-loss interventions also
have observed that nutrition knowledge is associated pos-
itively with enhanced weight reduction in US non-His-
panic black (32) and Swedish women (33). Collectively,
these findings suggest that nutrition knowledge does in-
fluence a healthful weight status.

In our study, whites had higher nutrition knowledge
than non-Hispanic blacks and Hispanics. Others also
have reported that whites have greater nutrition knowl-
edge than minorities (34-36), and that this may be ex-
plained by educational disparities (37). However, control-
ling for education had no effect in our study. One
explanation might be that the whites more often sought
nutrition information from the Internet, books, and mag-
azines in contrast to non-Hispanic blacks and Hispanics,
who sought advice from friends and family members. It is
conceivable that accuracy of advice from friends and fam-
ily may be less factual than the Internet or printed ma-
terials. However, this is mentioned with strong caution as
not all information obtained from the Internet is factual
or accurate.

In the present study, 15% used nutrition labels, which
is less than reported in other low-income and minority
populations (38-40). However, those who read nutrition
labels had greater weight loss (7.1 kg vs 3.0 kg, P<<0.05)
and nutrition knowledge than those who did not. Krum-
mel and colleagues (41) also found that label use was
more common in WIC-enrolled postpartum white (91%)
women actively trying to lose weight. Similarly, Papakon-
stantinou and colleagues found that label users had bet-
ter knowledge of fats, vitamins, and energy balance than
nonusers among white, well-educated, non-postpartum
women (35). In our subjects, regardless of ethnicity, the
same was true.

Breastfeeding for an extended amount of time was as-
sociated with higher nutrition knowledge scores, even
after controlling for education. Havas and colleagues (42)
also noticed that breastfeeding WIC-enrolled participants
from a predominantly non-Hispanic black study sample
were more likely to know the recommended servings of
fruits and vegetables than non-breastfeeding women. The
same was true for our subjects regardless of ethnicity.

Only a few women in this study accurately answered
questions regarding the fat and energy content of foods.
Although not significant, these subjects retained 3 kg less
than those who did not correctly answer the questions at
1-year postpartum. This suggests that specific knowledge
about fat and energy may be important. Others have also
observed a positive association between fat and energy
knowledge and healthful weight status (22,43).

CONCLUSIONS

Assessment of nutrition knowledge in early postpartum
can help nutrition and health professionals identify
women who may be at risk for retaining excessive weight.
Minority women should receive special attention because
non-Hispanic black and Hispanic women had lower
knowledge and greater postpartum weight retention.
Breastfeeding was positively associated with nutrition
knowledge and lower weight retention, and should be
encouraged by health care professionals.

This study was supported by grant #NTHRO1N04679 and
UTA# 00-377 from the Higher Education Coordinating
Board.
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